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Abstract: The educational system in the Philippines has been slowly progressing in terms of its
technological infrastructures, such as web portals. Such a pattern in web portal development prompts
stakeholders to carefully consider the adoption constructs, in order for limited and scarce resources
to be wisely allocated. Therefore, this paper intends to assess an academic web portal by extending
the classical technology acceptance model (TAM) framework with the addition of perceived visual
attractiveness. A case study in a state university in Cebu, Philippines, in which 418 undergraduate
students participated, was performed to explore relationships among constructs. Using structural
equation modeling, the results indicated that perceived attractiveness poses a significant influence on
perceived ease of use and perceived usefulness, which thereby significantly impacts perceived attitude
and behavioral intention. Such results can aid stakeholders in managing resources in the development
of academic web portals by focusing on important constructs such as perceived visual attractiveness.

Keywords: academic web portal; perceived visual attractiveness; technology adoption; technology
acceptance model

1. Introduction

In the fast-paced way of human operations dominated by convenience in the exchange
of information among entities, web portals have become one of the most useful support
platforms to provide access to integrated information and services from diverse sources
in a single web-based version [1]. The use of web portals further paved the way for user
engagement that is personal and experience-based. With the development of the Internet
came the growth of web-based portals, which prompted an elevation of Internet-ready
devices used to access web portals [2]. In fact, web portals of various purposes abound
across a number of domains. For instance, web portals are designed according to their
purposes, such as the following: (a) patient portals as a common technological feature of
healthcare which focus on the provision of real-time access to information about patients,
thus, enhancing patient–clinician communication [3]; (b) employee portals as a browser-
based user interface, which aim to provide access to personalized information as well
as resources and applications [4]; (c) government portals as an open data initiative to
enable transparency, efficiency, and public participation in various public management
policies [5]; (d) enterprise portals as a medium allowing employees, suppliers, and partners
to obtain required information quickly and easily in a repository that is organized with
centralization concepts [6]; and (e) library web portals as an electronic resource mode made
available through information gateways to access digital content and library services [7],
among others.

While web portals are designed to be interactive and immersive to multiple types of
users, it is imperative to carefully explore their interfaces, and to make certain that they
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appeal to users effectively. Otherwise, a web portal that is difficult to use and interact
with leaves a poor image on the Internet, and weakens the position of any organization [8].
In recognition of such a challenge, research in the literature tends to focus more on the
in-depth analyses of web portals’ adoption, uniqueness, and challenges relating to quality.
Some of these studies include concepts on the influence of faculty-related and web portal
design-related factors on portal usability [9]; the factors behind the reduced adoption rate
of portals among underserved patients [10]; the effectiveness of a web portal for building a
control sector based on its content, design, and functionality [11]; the adoption mechanisms
of a supplier portal under three specific levels (i.e., enterprise, supply chain, and industry)
to aid in the decision-making process among stakeholders [12]; and the influencing factors
for the use of portals according to three complementary measures in the frequency of use,
length of visits, and repeat use [13], to name a few.

Looking into the directions in which previous research concentrated, the analysis of
the usability, effectiveness, and other influencing factors with regard to the implementation
of web portals can form part of the more concise body of analyses that aim to assess the
applicability of new technology. In the literature, there has been a plethora of technology
acceptance models, such as the technology acceptance model (TAM) [14]; unified theory of
acceptance and use of technology (UTAUT) [15]; Technological, Pedagogical, and Content
Knowledge (TPACK) [16]; uses and gratification model (U&GT) [17,18]; and value-based
adoption model (VAM) [19], among others. All of these models have, in one way or
another, paved the way for a deeper understanding of technology adoption principles
across various disciplines due to their inherent strengths. For one, the TAM prides itself in
the prime discovery of three factors that were deemed sufficient in explaining, predicting,
and presumably controlling the acceptance of technology [20]. In fact, according to the
Theory of Reasoned Action, which is the main benchmark of TAM, when such factors that
influence the intentions of users in technology use are known, acceptance and eventual
increase in technology use can be promoted. For another, the UTAUT is directed towards the
analysis of eight competing models that explain the acceptance and intention of technology
use. Furthermore, according to [15], the factors underlined in the UTAUT play a prominent
role in determining user acceptance and usage behavior. Then, TPACK focuses on two poles:
one, in describing the factors that influence successful teaching with the use of technology,
and another, in supporting and promoting understanding of the integration of technology
in education from the perspective of theory, pedagogy, and methodology. On the other
hand, the U&GT explains motivation in overall media use, including traditional media, the
Internet, and SNSs, among others. Here, the guiding principle based on assumptions that
touch on the direction of media as well as the role of audiences were highlighted. Lastly,
the VAM takes advantage of the synergy of the TAM and the perceived value of [21] to
better understand the adoption behavior of users. It prides itself on its realistic side, which
includes the input components in technology adoption.

Among the previously developed models of technology acceptance, the TAM has
been one of the most influential models, and received substantial empirical support from
succeeding research studies that applied such a model [22]. Over the years, despite the wide
applicability of the TAM in technology adoption, considerable limitations of the original
framework have been apparent, which paved way to several recent extensions of the TAM
to integrate one or a combination of the following constructs, depending on their applica-
bility: acceptance, medical service quality perception [23], attitude towards route diversion,
quality features (i.e., content quality, content design quality, interactivity, functionality, user-
interface design, accessibility, personalization, responsiveness, information) [24], brand
equity [25], descriptive norms and environmental beliefs, government regulations, injunc-
tive norms, personal norms [26], expectations, outcome satisfaction, process satisfaction,
usefulness [27], facilitating conditions, privacy, resistance to technology, technological
anxiety [28], familiarity with the network [24], habit [29], heath valuation [30], human-to-
human interaction and human-to-information interaction, trust, willingness to exchange
information [31], perceived visual attractiveness [32], perceived enjoyment [33], perceived
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information [34], security [35], and social influence [36]. Among these factors, one of the
most prominent integrations of the traditional TAM factors is that of perceived visual
attractiveness. In the greater umbrella of consumer marketing literature, ceteris paribus con-
tends that the more attractive products become, the more favorable attitudes are developed
toward its purchase compared to its unattractive counterparts [37]. In fact, it is theorized
that the form and visual appeal of a product drive both the responses of users in cogni-
tive and affective psychological scope, which in turn dictates behavioral desires. Scoping
into the take of perceived visual attractiveness into the more specific context of website
design, visual elements including colors and layout can impact the use of websites through
other linking elements in usefulness, enjoyment, and ease of use [32,38]. Additionally, the
perceived visual attractiveness of technology prompts the learning process, as expounded
under the cognitive load theory [39]. Considerably, learning is promoted when the learning
task does not require too much cognitive capacity due to its presentation, not to mention
its aesthetics or perceived visual attractiveness. Therefore, in the context of educational
research where the cognitive workload is a core concept, it is worthwhile to investigate the
acceptance of technology along the lines of perceived visual attractiveness, aside from the
traditional set of elements influencing user behavior. Refer to Section 2. for more details
about perceived visual attractiveness.

Research Gap Analysis

With respect to the application of the TAM and its extended constructs in the web portal
domain, university-based web portals remain underdeveloped in the literature despite the
need to critically evaluate the adoption and acceptance of portals in an academic context.
In fact, only a few research studies explored how academic web portals are perceived by
their users [40]. However, none of these studies embedded the construct of perceived
visual attractiveness, as it is also used in other technology adoption models in various
contexts. This is despite the influence of such constructs in other contexts including feelings
of usefulness, enjoyment, and ease of use [31]. Therefore, this study sought to assess the use
of an academic web portal with respect to the extended TAM framework, incorporating the
aspect of perceived visual attractiveness. While this research is not the first to integrate the
construct of perceived visual attractiveness into the basic TAM framework in the general
context of web portals [31], this study wished to make the following contributions to the
body of literature. First, this study specifically applies the extended TAM framework to
an academic web portal, which in contrast to a typical web portal is expected to perform
dedicated tasks and services for a predefined set of users (e.g., students, faculty members)
on a regular basis. Key results obtained from prior empirical research in the literature
involving other forms of web portals cannot be completely generalized and reflected in
an academic web portal, as the former’s users are only expected to access a web portal
intermittently or as the need arises. Second, perceived visual attractiveness, as a new
construct, is integrated into the basic TAM framework to capture how this construct
influences perceived usefulness and perceived ease of use. A case study was performed in
a state university in Cebu, Philippines, to demonstrate the applicability and validity of the
proposed framework.

The rest of the study is organized as follows: In Section 2, the theoretical background of
the proposed extended TAM framework is discussed in detail. In Section 3, the research de-
sign is presented along with the research subjects, instruments, and procedure. In Section 4,
the results from the case study performed are presented, as well as their implications.
Lastly, Section 5 outlines the major insights drawn and directions for future research.

2. Hypotheses and Model Development

In this section, the theoretical foundation of the hypothesized model, as shown in
Figure 1, is discussed in detail. Note that other than the typical TAM constructs, perceived
visual attractiveness is emphasized to also have an effect on the entirety of academic web
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portal adoption. Such an extension to the typical TAM serves as the main contribution of
this study to the domain of technology adoption.
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Figure 1. Hypothesized relations among constructs with respect to the adoption of academic web portals.

The specific relation of each construct is discussed as follows:
Perceived visual attractiveness, also referred to simply as perceived attractiveness,

incorporates user interface details such as graphic style, design, appearance, and aesthetics
among others, which essentially reflect the look and feel of a website [41]. It also con-
siders the richness and quality of a website as well as the proper use of graphics, color,
images, webpage size, and animations, to name a few [42]. Such attributes form part of
an important aspect representing an affective and more intuitive response to a website.
Moreover, perceived visual attractiveness of a website is considered to be under the larger
scope of ‘quality website’, together with other major dimensions on data information [43]
stability [44], privacy [45], and reliability, ease of use and website design [46], enjoyment
and emotional attraction [44], and quality of services [47]. As these aspects are sufficiently
achieved, a website tends to become well-designed, which results in better recall of users
as well as a recognized favorable attitude toward the site [48]. In other contexts, such as
social media, usage intentions specifically on technological aspects and user acceptance
are further explained by the concept of attractiveness as a potential theoretical extension
for its determinant models [49]. Furthermore, perceived visual attractiveness has been
found to have a significant relationship, either being influenced or influencing, with other
constructs used in the context of technology adoption in general, or in website evaluation,
specifically [41,49]. Most notably, perceived visual attractiveness appears to influence both
perceived usefulness and perceived ease of use. Note that aside from behavior intention,
both perceived usefulness and perceived ease of use are parts of the original TAM frame-
work developed by [14] to describe technology adoption in concrete areas. Specifically,
perceived usefulness refers to the extent to which a user believes that using a system will
enhance job performance, while perceived ease of use refers to the belief of users that the
use of a system is effortless.

When the emotions of users are evoked through an impression of a website, a direct
position of the impact on the initial perception, in addition to later perceptions of not only
usability but also satisfaction, become apparent [50]. In fact, perceived visual attractiveness
has also proven to be significant, while perceived usefulness plays a prevalent predictor of
the intention of use. In another case, perceived visual attractiveness is also found to have
a significant impact on the perceived usefulness of a website, considering that users tend
to decide whether to browse a website longer depending on how attractive they find it.
Moreover, users’ perceived usefulness increases when an attractive layout and visual design
are highly emphasized on a website. In terms of effectiveness, attractive user interfaces, as
in mobile phones, appear to outperform unattractive ones, but may only be a mediating
factor to perceived usability due to the inability of user interfaces to affect efficiency [51].
Moreover, it is believed that poor usability experiences may be overcome by the overall
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favorable aesthetic impression of a website [52]. Thus, based on these relationships found
in the literature, this study hypothesized the following on perceived visual attractiveness
and perceived usefulness, and perceived ease of use:

Hypothesis 1. Perceived visual attractiveness significantly influences perceived usefulness in the
use of an academic web portal.

Hypothesis 2. Perceived visual attractiveness significantly influences perceived ease of use in the
use of an academic web portal.

Perceived usefulness and perceived ease of use are parts of the core constructs in the
original TAM framework developed by [14]. These together highlight the significant influ-
ence it imposes on the attitude and intention of using technology, for instance, a website. It
has been previously verified by numerous research studies in the literature that when a
website is relatively easy to use, understand, and helpful, a positive influence on the user’s
attitudes can be evoked. With a higher level of perceived usefulness, the associated inten-
tion to adopt a technology becomes apparent; thus, usefulness is increased, as evidenced
in the context of e-government adoption [53]. As a result, users are more willing to adopt
such a technology, especially when they find that the services launched on the website
enforce both the effectiveness and efficiency of doing various online transactions. In fact,
perceived usefulness and perceived ease of use are found to be one of the main predictors
of government website adoption [14,54]. Similarly, in other contexts such as online retailing,
websites are used continuously by consumers when they realize their usefulness; thus,
consumers tend to gather more product information from a specific retailer [55]. Further-
more, perceived ease of use for particular applications can enhance consumers’ shopping
experiences by providing cues on the attributes of products [55]. An enhanced experience
then develops into a positive attitude towards online shopping websites.

In the specific context of the academic domain, both perceived usefulness and per-
ceived ease of use also have a significant influence toward attitude that is consistent with
many information system technologies previously studied. Some empirical evidence has
also been found with respect to the relation of perceived usefulness and perceived ease of
use as key factors for adopting an educational platform (i.e., Moodle) [56]. When lectures are
made available anywhere, anytime—representing ease of use and convenience—students
are more likely to engage with them [57]. Furthermore, students develop positive feelings
about the perceived usefulness towards educational ICT tools as they aid in the productivity
in student workload, acquisition of knowledge, and attainment of better grades [58]. Based
on these relationships, the following hypotheses are framed in this study:

Hypothesis 3. Perceived usefulness significantly influences attitude towards use of an academic
web portal.

Hypothesis 4. Perceived ease of use significantly influences attitude towards use of an academic
web portal.

Attitude towards the use of technology, or an academic web portal as in the case of this
research, is widely believed to have a positive influence on the intention of users, as tested
in several research studies focusing on acceptance of technology [56,59]. In fact, attitude
towards use is found to have the most direct impact on the acceptance of a technology
aiding in educational activities [60]. When students feel a positive attitude towards a
technology (e.g., online lecture, tablet, web portal), the intention to use the platform
increases correspondingly [61,62]. Recognizing that attitude, as a psychological concept, is
composed of affect, cognition, and behavior, ample evidence has been found to support
the significant role played by attitude towards persuading students’ intentions to use a
technology [61]. Given such relationships, this study proposes the following hypothesis:
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Hypothesis 5. Attitude towards use significantly influences behavioral intentions in the use of an
academic web portal.

3. Procedure

This section describes how the study was carried out, along with the subjects involved,
the test environment, and the measures considered. Furthermore, the scales’ validity and
the questionnaire’s overall reliability were investigated.

3.1. Research Design

In this research, data were obtained using a self-administered questionnaire via the
face-to-face medium at the state university in the Philippines, from January to March 2019.
Since all students in the state university are exposed to the use of the academic university
portal to perform a variety of academic and administrative functions, a random pool of
voluntary participants was invited to fill out the questionnaire. A total of 480 participants
were asked to fill out the questionnaire in a pen-and-paper format. After completing the
questionnaires, they were returned to the authors to be recorded and analyzed further
according to the extended TAM framework. No incentive or any similar sort was given to
the participants, in the same way that there were no penalties imposed on participants who
declined to answer the questionnaire. Out of the 480 responses, only 418 could be used,
which represented an 87% response rate. The remaining 62 responses were considered
invalid, due to errors in multiple portions of the questionnaire, for instance, when a
participant provided more than one selection of choice when a question only required one.
Another type of invalid response was reflected when participants skipped a few sections of
the questionnaire, hence, submitting an incomplete response form.

The sample size considered in this study was confirmed to be sufficient, using Warp-
PLS 7.0 statistical software under two techniques: (1) gamma-exponential and (2) inverse
square root [63,64]. The path with the lowest and significant value in the structural model
(B = 0.12) was used to estimate the sample size through these two techniques, with a level
of significance equal to 0.05, and a power level of 0.78 from the recommended range of 0.50
to 0.99 [65]. Based on the dataset obtained, the gamma-exponential approach required a
sample size of N = 393, while the inverse square root technique required a sample size
of N = 406. Given these findings, the sample size of N = 418 utilized in the study was
sufficient to accept the structural model’s effects.

The demographics of the participants, in terms of gender, age group, and year level,
are presented in Table 1. It can be seen that the numbers of male and female participants
were close, at 51% and 49%, respectively. As for the age range, 58.1% were in the age
group of 16–20 years old, 33% were in the age group 21–25 years old, and 8.9% were in the
age group of 26 years old and above. Finally, the participants were composed mostly of
first-year students (41.4%), third-year students (35.2%), second-year students (21.1%), and
fourth-year students (2.4%). The distribution of participants was made in random order, as
every student in the university is expected to have used the academic web portal at least
once during their entire collegiate stay.

Table 1. Profile of the respondents.

Characteristics Category Frequency Percentage

Gender Male 213 51.0
Female 205 49.0

Age Range 16–20 years old 243 58.1
21–25 138 33.0

26 and above 37 8.9
Year Level First year 173 41.4

Second year 88 21.1
Third year 147 35.2

Fourth year 10 2.4
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3.2. Measures

The constructs used in this paper were composed of perceived visual attractiveness,
perceived usefulness, perceived ease of use, attitude towards use, and behavioral intention,
with a total of 22 items under investigation. The questionnaire development is presented In
Table 2, which indicates the sources of items used in each construct. A 5-point Likert scale
was used to record responses to these measuring questions, with 1 representing strong
disagreement and 5 representing strong agreement, reflecting the degree of agreement with
the collection of items.

Table 2. Constructs, items, and sources for the research instrument.

Construct Item Reference

Perceived
Attractiveness Overall I find that the CCS/WebApp looks attractive. [14,32]

The layout of the CCS/WebApp is attractive. [2,14,32]
The colors that are used on the CCS/WebApp are attractive. [2,14,32]

Perceived
Usefulness

Using CCS/WebApp enables me to accomplish a task
more quickly. [14,32]

Using CCS/WebApp improves my performance. [32]
Using CCS/WebApp increases my productivity. [32]
Using CCS/WebApp enhances my effectiveness. [32]

Using CCS/WebApp makes my task easier. [32]
I would find CCS/WebApp useful. [32]

Perceived Ease
of Use Learning to use CCS/WebApp is easy. [32]

I find it easy to use CCS/WebApp to do what I want to do. [32]
My interaction with CCS/WebApp is clear and understandable. [14]

I find CCS/WebApp to be flexible to interact with. [14]
It is easy for me to become skillful at using CCS/WebApp. [14]

I find CCS/WebApp easy to use. [14]
Attitude

Towards Use I think that using CCS/WebApp is a good idea. [14]

I think that using CCS/WebApp is a wise idea. [14]
I think that using CCS/WebApp is a positive idea. [14]

I like the idea of using CCS/WebApp. [14]
Behavioral
Intention I intend to continue to use CCS/WebApp in the future. [14]

I expect that I will use CCS/WebApp in the future. [14]
I plan to use CCS/WebApp in the future. [14]

3.3. Construct Validity and Reliability

A causal-predictive research design was employed to measure hypothesized relation-
ships among the constructs of the study [66]. To estimate the parameters of the study’s
framework, a combined partial least squares and path modeling (PLS-PM) method was
executed under WarpPLS 7.0. Both the measurement model (i.e., construct validity and reli-
ability) and the structural model (i.e., evaluation of collinearity, path coefficients, coefficient
of determination, predictive relevance, and effect sizes) were evaluated [67].

Two tests were performed to evaluate the measurement model introduced in this
research: reliability and validity. These tests were deemed necessary to ensure the following:
(a) measurement errors were kept at acceptably low levels; (b) participants understood
the question statements in the same way that other participants did, according to how the
questionnaire was designed; and c) all latent variables measured distinct constructs [68]. A
measurement model is considered to have acceptable convergent validity if the p-values
associated with the loadings are equal to or lower than 0.05, and the standardized loading
estimates are equal to or greater than 0.5 or ideally 0.7 or higher [65].

Table 3 shows that except for PU6, all indicators were loaded highly on their respective
construct, with at least a 0.778 index. Furthermore, composite reliability (CR) and Cron-
bach’s alpha values for all dimensions (i.e., attractiveness, perceived usefulness, perceived
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ease of use, attitude, and behavioral intention) were significantly more than 0.70. Such
results confirmed that the reliability of data was acceptable [65,69].

Table 3. Indicator loadings, convergent validity, and reliability test results.

Construct Indicator
Loading

Average Variance
Extracted (AVE)

Composite
Reliability

Cronbach’s
Alpha

Perceived
Attractiveness - 0.816 0.930 0.887

PA1 0.895
PA2 0.937 - - -
PA3 0.876

Perceived
Usefulness - 0.677 0.926 0.902

PU1 0.820
PU2 0.850
PU3 0.868 - - -
PU4 0.881
PU5 0.837
PU6 0.661

Perceived Ease
of Use - 0.693 0.931 0.911

PEOU1 0.839
PEOU2 0.853
PEOU3 0.829 - - -
PEOU4 0.848
PEOU5 0.778
PEOU6 0.844
Attitude - 0.825 0.950 0.929

ATU1 0.911
ATU2 0.913 - - -
ATU3 0.918
ATU4 0.891

Behavioral
Intention - 0.855 0.946 0.915

BI1 0.914
BI2 0.939 - - -
BI3 0.921

Note: Indicator loadings are significant at 0.001 (p < 0.001).

Moreover, the discriminant validity of the constructs was examined following the
Fornell–Larcker criterion [65,70]. Table 4 shows that each construct had values greater than
any values to their left in the same row, demonstrating that each construct was distinct
from one another [65,70]. For example, attitude had a Fornell–Larcker criterion of average
variance extracted (AVE) of 0.908; such a value was higher than the values to its left, being
0.706 for perceived ease of use, 0.534 for perceived usefulness, and 0.478 for attractiveness.
When one construct such as attractiveness demonstrated distinctness from other constructs,
this implied that such a construct was independent and unrelated to other constructs.
Consequently, the heterotrait-monotrait (HTMT) ratio of correlations criteria was used to
validate the discriminant validity of the latent variables (see Table 5). Recall that an HTMT
ratio below 0.90 reflects that the discriminant validity has been objectively established
among constructs [71]. Additionally, utilizing the 90% confidence intervals for HTMT
inference, the value of 1 was not included within the confidence interval for all constructs,
demonstrating discriminant validity [71–73]. With a specific reference to Table 5, notice that
all constructs’ discriminants were validated with an HTMT ratio below 0.90. For instance,
perceived usefulness and attractiveness had an HTMT ratio of 0.747, suggesting that there
exists a correlation between constructs. The same interpretation can be made for other
constructs such as perceived ease of use and attractiveness, attitude and attractiveness, and
behavioral intention and attractiveness, to name a few.
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Table 4. Discriminant validity using the Fornell–Larcker criterion.

Constructs Attractiveness Perceived Usefulness Perceived Ease of Use Attitude Behavioral Intention

Attractiveness (0.903)
Perceived Usefulness 0.667 (0.823)
Perceived Ease of Use 0.560 0.659 (0.832)

Attitude 0.478 0.534 0.706 (0.908)
Behavioral Intention 0.495 0.555 0.638 0.681 (0.925)

Note: PA—diagonal values are the square root of AVE.

Table 5. Discriminant validity using the HTMT ratio of correlations.

Constructs Attractiveness Perceived Usefulness Perceived Ease of Use Attitude Behavioral
Intention

Attractiveness
Perceived
Usefulness 0.747 (0.670, 0.825)

Perceived Ease
of Use 0.626 (0.549, 0.703) 0.739 (0.661, 0.817)

Attitude 0.527 (0.452, 0.603) 0.597 (0.521, 0.674) 0.767 (0.689, 0.845)
Behavioral
Intention 0.550 (0.474, 0.626) 0.620 (0.543, 0.696) 0.699 (0.622, 0.777) 0.739 (0.661, 0.816)

Note: PA—diagonal values are the square root of AVE.

As a whole, the test for discriminant validity using two criteria, the Fornell–Larcker
criterion and the HTMT ratio, showed that the hypothesized relations among constructs in
the adoption of academic web portals were valid. It is worthy to emphasize that attractive-
ness, being the novel construct introduced to the traditional framework of academic web
portal adoption, displayed a significant relation to perceived usefulness and perceived ease
of use, as seen in the test for discriminant validity using two criteria.

4. Analysis and Results

Assessing the structural model involved five steps: (i) addressing the problem of
collinearity, (ii) determining the path coefficients, (iii) determining the coefficient of deter-
mination, (iv) determining the impact magnitude using the effect size, and (v) determining
the predictive relevance. To begin, the issue of collinearity was evaluated using the variance
inflation factor (VIF). Vertical and lateral collinearity issues were inferred to be absent if the
VIF values for each latent variable were less than the cut-off value of 5 [74–76]. As shown
in Table 6, all constructions had VIF values between 1.922 and 2.690, indicating the absence
of collinearity.

Table 6. Coefficient of determination, full collinearity VIF, Q2.

Construct R2 Full Collinearity VIF Q2

Perceived Attractiveness - 1.922 -
Perceived Usefulness 0.46 2.342 0.459
Perceived Ease of Use 0.32 2.690 0.313

Attitude 0.51 2.435 0.506
Behavioral Intention 0.47 2.154 0.466

Note: R2—coefficient of determination, Q2—Stone–Geisser’s value.

Secondly, the results summarized in Table 5 indicate that perceived usefulness, H1
(β = 0.68, p = 0.01), and perceived ease of use, H2 (β = 0.56, p = 0.01), were both signifi-
cantly influenced by perceived attractiveness. On the other hand, both perceived usefulness,
H3 (β = 0.12, p = 0.01), and perceived ease of use, H4 (β = 0.63, p = 0.01), had a positive
and significant effect on perceived attitude. Similarly, behavioral intention had a positive
and statistically significant effect on attitude, H5: (β = 0.68, p = 0.01). Thus, all of the
model’s hypothesized relationships were validated, as seen in Figure 1. Thirdly, the coeffi-
cient of determination R2 revealed that perceived attractiveness accounted for around 46%
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of the variance in perceived usefulness, but for only 32% of the variance in perceived ease
of use (see Table 6). Additionally, perceived usefulness and perceived ease of use accounted
for approximately 51% of the difference in attitude. Additionally, 47% of the variation in
behavioral intention was due to a change in Attitude.

Fourthly, the [77] guideline was used to determine the effect size f 2, with values of
0.02, 0.15, and 0.35 indicating a small, medium, and large effect size, respectively. To be
more specific, the findings revealed that perceived attitude had a significant impact in
explaining the R2 of perceived usefulness

(
f 2 = 0.458

)
, while having a medium effect

size in explaining the R2 of perceived ease of use
(

f 2 = 0.315
)
. Perceived usefulness(

f 2 = 0.064
)

and perceived ase of Uuse
(

f 2 = 0.443
)

were found to have medium and
large effect sizes, respectively, in the process of calculating the R2 of attitude. Another
finding was that when calculating the R2 of behavioral intention, the effect size of attitude
was shown to be large

(
f 2 = 0.468

)
.

Finally, the model was further fitted using six global fit indices [78], and Stone–
Geisser’s Q2 values, which indicate the model’s explanatory power and predictive va-
lidity [79]. Results of the analysis suggest acceptable model–data fit, as demonstrated in the
following indices: average path coefficient (APC) = 0.534, p < 0.001; average R-squared
(ARS) = 0.437, p < 0.001; average adjusted R-squared (AARS) = 0.436, p < 0.001; aver-
age block VIF (AVIF) = 1.771, acceptable if <= 5, ideally <= 3.3; average full collinearity
VIF (AFVIF) = 2.309, acceptable if <= 5, ideally <= 3.3; Tenenhaus GoF (GoF) = 0.581,
small >= 0.1, medium >= 0.25, large >= 0.36. Moreover, the Stone–Geisser’s Q2 values for
perceived usefulness, perceived ease of use, attitude, and behavioral intention were 0.459,
0.313, 0.506, and 0.466, respectively (see Table 7). Since all of the Q2 values were larger than
zero, the model’s predictive relevance was acceptable [65].

Table 7. Results of hypothesis testing.

Hypothesis Path β p-Value f2

H1 PA → PU 0.68 <0.01 0.458
H2 PA → PEOU 0.56 <0.01 0.315
H3 PU → ATT 0.12 <0.01 0.064
H4 PEOU → ATT 0.63 <0.01 0.443
H5 ATT → BI 0.68 <0.01 0.468

Note: PA—perceived attractiveness; PU—perceived usefulness; PEOU—perceived ease of use; ATT—attitude;
BI—behavioral intention. Effect size (f2) was assessed using the following criteria: 0.02 = small, 0.15 = medium,
0.35 = large. β—standardized path coefficient.

5. Key Implications of the Results Generated

This section puts forward the key findings obtained from the hypothesized model
proposed in the paper’s theoretical framework.

Academic web portals have served a crucial role in the management and dissemination
of information among the stakeholders in academe. Their availability and accessibility
should be carefully taken into account such that a favorable adoption experience may
be observed by students, being one of their major users. In a developing country, where
resources are considered to be limited, it is very necessary for key stakeholders in any
institution, with particular emphasis on state universities, to advocate wise allocation of
funds for the development of academic web portals.

In the Philippines, where this study was conducted, interesting results was obtained
from the model analyses. Primarily, the results indicate that perceived attractiveness has a
significant role in the overall adoption of academic web portals in a state university. While
previous research studies involving the TAM were enclosed within the typical constructs in
perceived usefulness, perceived ease of use, perceived attitude, and behavioral intention,
this study proved that extending the TAM, with the inclusion of perceived attractiveness,
provides an even broader view of the adoption model in the context of academic web portals.
In short, it is imperative to also look into the construct of perceived attractiveness in dealing
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with adoption models, as it has also demonstrated its worth in other areas for the TAM
such as green banking services [80], interactive video learning [81], mobile-based parenting
resources [82], and social games [53], among others. In fact, the first two hypotheses relating
to perceived attractiveness were verified, and can be further explored as follows.

First, a significant relationship between perceived attractiveness and perceived use-
fulness in the use of an academic web portal was noted, in the same way that perceived
attractiveness was seen to have a significant influence on perceived ease of use. While
previous research hinged more on both constructs—perceived usefulness and perceived
ease of use—as major influencers of perceived attitude [54,79–84], this research showed that
another construct—perceived attractiveness—significantly drives the realization of the two
previous constructs into the overall adoption decision. Such a result clearly implies that the
perceived attractiveness of an academic web portal matters to students. When students
find that the academic web portal is affective, a more intuitive response to the platform
can be derived [48]. Additionally, it has been found that perceived attractiveness has a
significant impact on perceived usefulness in such a way that users lean toward browsing
a website longer when it appears to be attractive enough for them.

Second, both perceived usefulness and perceived ease of use were found to have
a significant influence on the attitude towards the use of academic web portals. Both
constructs also showed the same significant relationship in prior studies concerning website
adoption [14]. As users experience the effectiveness and efficiency of carrying out various
transactions on a website, the willingness to adopt such technology becomes more apparent.
Furthermore, users are inclined to gather more information from a website that is useful
and relatively easy to use.

Finally, the attitude towards use also had a significant influence on behavioral inten-
tions among students. Evidently, this study revealed that such points are highly consistent
with previous research that specified that the intention to use a platform increases corre-
spondingly with positive attitudes towards a technology experienced by users [61,62]. In
another case that considered online purchasing, the intention to purchase food products
online among shoppers in Brazil was positively influenced by attitude.

As a whole, the construct of perceived attractiveness, being a significant element in the
adoption of academic web portals among students, should be dealt with by stakeholders
with utmost importance and attention. Considering that perceived attractiveness drives
perceived ease of use and perceived usefulness of an academic web portal, which in turn,
influences perceived attitude and behavioral intentions, efforts in developing this construct
should become the central focus of stakeholders. That is, by improving the perceived
attractiveness of an academic web portal, all other constructs involved can be further
indirectly improved as well. As an example, the user interface, including graphic style,
design, appearance, and aesthetics, should be carefully curated to fit the liking of students.
When such attributes are properly designed, affective and more intuitive responses to
the academic web portal may become evident. The results closely and expectedly mimic
cognitive load theory, which prompts human perception and cognition during information
searches [84]. It has been contended that users increase their understanding, especially in
the search process for information and other stimuli; thus, when the complexity of visual
information increases, cognitive load also increases due to the increased demands on the
processing resources not only on the perceptual aspect but also the cognitive aspect. In
fact, in a cluttered visual design with excess items or misrepresented or disorganized data,
degradation of performance at some tasks may occur [85]. Therefore, the complexity of a
visual web page, not to mention the perceived visual attractiveness, should be rendered
as an implicit measure of cognitive load that is expected for a user to process and interact
with the web page.

The major findings of this study point to the significance of perceived attractiveness
in the adoption of academic web portals, further reflecting opportunities for stakeholders
to wisely allocate their resources into improvements that can bring about a significant
impact on the overall system. Note that the Philippines is a developing country; such
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status speaks about the limitations in resources that can be capped by the government to
certain programs in education, for instance. Therefore, having particularly determined that
perceived attractiveness is a major construct in academic web portal adoption directs the
use of resources into the development of such a construct.

From a more general perspective, these major insights generated from exploring the
hypothesized relations among factors involved in adopting academic web portals revealed
that the proposed framework (see Figure 1) is valid and acceptable. Its validity and rele-
vance translate into the necessity to incorporate the proposed construct—perceived visual
attractiveness—into the overall decision-making analysis. Furthermore, the hypotheses de-
veloped also proved that both perceived usefulness and perceived ease of use are correlated
with perceived visual attractiveness. Thus, stakeholders in academic institutions should
recognize the need to pay careful attention to not only these two usual constructs (i.e.,
perceived usefulness and perceived ease of use), but also to perceived visual attractiveness,
being the distinct and significant construct as it is.

6. Conclusions

This paper proposed a new framework for the technology adoption model (TAM) in
the academic domain, which incorporates perceived visual attractiveness as an influencing
construct to both perceived usefulness and perceived ease of use. Traditionally, TAM frame-
works only include perceived usefulness and perceived ease of use as influencing constructs
to perceived attitude, thereby, influencing the behavioral intention of users. However, the
traditional framework appeared to be rather inconclusive of the contextual relationships
among perceived visual attractiveness and perceived usefulness and perceived ease of
use. True enough, with the use of structural equation modelling, this research showed that
the inclusion of perceived visual attractiveness is a significant and distinct portion of the
overall decision-making analysis.

An important stance generated from the results of this paper is for stakeholders
in academic institutions to mainly ensure that the academic web portals developed are
attractive to students. That is, attributes in the overall quality of the website, such as data
information, stability, privacy, reliability, ease of use and website design, enjoyment and
emotional attraction, and quality of services, should be closely considered. By significantly
improving the perceived attractiveness of academic web portals, other constructs that also
play a crucial role in their eventual adoption can also be potentially enhanced, as observed
in the relationships extracted in this study. As such, not only is the major construct fully
attended, but the wise allocation of resources is also set.

While the integration of perceived attractiveness into the TAM framework, specifically
in typical academic web portals, has already been carried out, the results in this study
resonate particularly in the context of academe. In other words, it can be safe to conclude
that users in academe, especially students, are more particular with how academic web
portals appeal to their liking. Therefore, academic web portal developers should consider
the interests of students in terms of perceived attractiveness. A more detailed outline of
attributes that users find most attractive should also be developed.

In future research, the limitations of this study can be addressed. For one, while
research subjects involved in this study mainly involved students, the selection can be
further expanded to other users, including faculty members and administrative staff, who
also use academic web portals as a support tool in delivering their services. By covering
all possible users of academic web portals as subjects, such can be designed in ways
that satisfy all users. For another, additional constructs in the TAM framework, such
as trust, can also be integrated into the analyses to explore their probable effects on the
overall framework. Moreover, since this study solely focused on integrating perceived
visual attractiveness to the traditional TAM framework, other avenues to further assess the
acceptance of technology can be looked into, such as incorporating the competing models
of UTAUT, U&GT, and TPACK, to name a few. By collecting the factors considered in each
framework and altogether assessing technology adoption through these lenses, a more
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holistic and comprehensive view can be achieved. Lastly, the limitations of the research
design in this study can also be advanced by considering the collective perspective of
educators, as well as administrators and students. Furthermore, other than undergraduate
students, graduate students may also be invited to participate in the collection of data.
When such a collective perspective is generated, more refined results with respect to the
eventual adoption of technology can be achieved.

Other methodological advancements can also be considered to further assess the rela-
tionship among constructs in the adoption of academic web portals. Such methodologies
may include, but are not limited to, decision-making trials and evaluation laboratories
(DEMATEL) to distinguish the characteristics of constructs being either under the cause or
effect category. For another, an analytical network process (ANP) may also be utilized to
explore the weighted priorities of each construct.
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